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One of the major environmental initiatives of current 
commodity programs is Conservation Compliance, a 
provision tba:t requires highly erodible land to be 
cropped according to a locally approved conservation 
plan. Farmers who fail to carry out the directives of 
conservation compliance can lose their program 
payments. lt is widely accepted that increased adoption 
o[ conservation practices over the last ten years bas 
resulted in fairly large reductions in soil erosion. As 
Congress considers 1995 farm bill options, a key issue 
is the extent to whicl1 these erosion reductions can be 
attributed to conservation compliance. lf farmers have 
adopted conservation praclices solely to remain 
eligible for program payments, then large reductions in 
paymen1 rates from curs in Lhe federal budget wUl 
likely lead 10 large increases in soil erosion rates. 
However, if farmers have adopted soil-conserving 
practices because they are more profitable than 
traditional practices, then reduction or elimination o[ 
payments will have little effect o.o soil erosion rates. 
qearly, crop residue management is an important 
aspect of most approved conservation plans. Accord-
ing to Keith Collins, acting chief economist of the 
USDA, nearly 75 percent of acreage subject to conser-
vation compliance will use some son of crop residue 
management. In general, increased residue results in 
decreased erosion. Crop residue management is 
accomplished by varying tillage practices. AILernative 
tillage practices include convenLiona1 tillage, reduced 
tillage, and no-till. While conventional tillage involves 
extensive Held cultivaLion with minimum residue 
cover (less than30 percent), conservation tillage 
(reduced tillage and no-till) is characterized by 
minimum soil disturbance and increased residue cover. 
(Continued, page 10) 
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Soil erosion benefits attributable lO conservation tillage 
are significant. However, the economic benefits of 
conse1vation tillage have 110t been conclusively 
determined for all crops. Adopt ion of conservation 
tillage typically involves some substitution of herbi-
cides for mechanical weed comrol. The reluctance of 
some farmers to adopt conservation tLllage is believed 
by some analys ts w be due to the lack of adequate 
infonnation regarding its economic benefi ts. 
Evidence about the extent to which conservation 
compliance has innuenced the adoption of conserva-
tion practices is also inconclusive a t besl. Lt is in this 
context that CARD researchers in the Resource and 
Environmental Policy Division conducted a fann-level 
study of the relationship between adoption of cml.Ser-
vation tillage practices and participation in govern-
ment programs. The study is CA RD Working Paper 95-
WP 136, ~Program Participation and Farm-Level 
Adoption of Consctvation Tillage: Estimates from a 
Multinomial Logit Model" by Bruce A. Babcock, Nabil 
M . Chaherli, and P. G. Lakshm inarayan. The central 
question addressed in the study is: if future farm 
program benefi ts are not tied to conservation practices, 
will there be a s igniricant decline in the use of conser-
vation Ullage? 
Features of the Model 
The s tudy considers tillage adoption as a choice by 
farmers from among three types of tillage practices: 
conventional till , reduced till , and no-till. The three 
tillage systems are defined by the amount of c rop 
residue lefr on the fi eld. Conventional ti llage is any 
system that leaves zero to 30 percent residue in the 
field , reduced ullage leaves 30 percent to 70 percent 
residue, and no-till leaves more than 70 percent 
residue. Farmers' observed choice of tillage practice is 
related to the crop they grow. whether they ro tate 
crops, whether they participate in government com-
modity programs, and whether they farm on soil that 
has been classified as highly e rodible. The s tatis tical 
technique used to establish the rela tionship is known 
as ·'multinomial logit." 
The data used in the study is taken from the Cropping 
Practices Survey, an annual USDA survey of farmers 
that collects information on production practices and 
behavioral practices such as program participation. 
• 
Data is used for corn and wheat in the major produc-
ing states (rom l 990 to 1994. These two program crops 
accounted for between 70 and 80 percent of govern-
ment payments over this period. Fully 75 percent of 
the corn and wheat conservation compliance plans 
emphasize residue management. 
Table 1. reports the (ractlon of sampled corn and wheaL 
fie lds under each of the tillage systems as well as the 
fraction that was enrolled i_n the commodiry program, 
the fraction that was under crop rotatlon system, and 
the fraction that was classified as being highly erodible. 
Usc of conservation tillage (reduced-tlll and no-ti ll) is 
much more widespread on corn (37 percent of 
sampled corn fields vs. 1.9 percent of wheal neJds). 
Both corn and wheat fanners enrolled a high percent-
age of their fi elds in the govcrnmelll. commodity 
programs. About 60 percent of sampled corn fields 
were in a corn-soybean rotation, and 56 percent of 
wheat Uelds were in a wheat-fallow rotation. And 
wheat was m ore likely than com to be grown on a nclcl 
c lassiGed as being highly erodible. Wheat is generally 
considered to be less erosive than com, which perhaps 
expla ins why the frequency of planting wheat on 
higltly erodible fields is higher than for com. 
Table l. Summary of 1990-94 data* 
Ti II age System Corn Wheat 
Conventional till .63 .81 
Reduced- till .23 .14 
No-ti ll .14 .05 
Otl1er Vmiab/es 
Program participation .81 .90 
Crop rotation .60 .56 
Highly erodible land .20 .34 
*Fraction of sampled fields 
Estimation Results 
Insight into the deten11inants of tillage adoptlon can be 
obtained b)' estimating the relationship between 
adoption decis ions and the factors that affect adoption . 
To determine this relatiotl.Ship, we estimate how crop 
rotation. participation in commodity programs, and a 
fi eld's soil e rosion potentia l a(fect a fanner's tillage 
adoption choice. ln addition , a time trend is included 
to caplllre possible "demonstration effects" that may 
increase the probability that a nonadopter of a technol-
ogy adopts in a given year. independently of the other 
explanatOry variables. The demonstration effect czan be 
an important factor influencing adoption decisions 
because a new technology$ feasibility is increasingly 
demonstrated as adoption rates increase over time. 
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Table 2 . Factors that Affect Adoption of Tillage 
Practices on Corn and Wheat Fields 
Variable Conventional Reduced No-till 
Tillage Tillage 
Change ill percentage of adopting 
Corn Fields 
Program participant -10.3 9.5 0.8 
Crop is rotated 7.0 - L5.0 8.0 
Field is high!)' erodible -12.4 0.5 11.9 
Time trend -5.3 2.8 2.5 
Wheat fields 
Program participant 2.4 0.2 -2.6 
Crop is rotated 
-6.0 • 1.2 4.7 
Field is highly erodible 
-5.5 4.5 1.0 
Time trend 0.3 -1.0 0.8 
How each of these factors innuence fanners' adoption 
decisions is shown in Table 2. The reported results are 
the estimated difference in the likelihood of adopting a 
particular tillage practice between (a) a participant and 
a nonpanicipant, (b) a field that is grown in rotation 
vs. one that is not, and (c) a field that is highly 
erodible vs. one that is nOL. 
Effect of Program Participation 
For corn, there does not seem to be any difference 
between participants' and nonparticipants' likelihood 
of adopting no-till. However, there is strong evidence 
that participation increases the likelihood of reduced-
till adoption. The eiTect of participation is to increase 
the probability of using reduced tillage by about 9.5 
percentage points. And participants in the corn 
program are about 10.3 percen tage points less likelr to 
use conventional tillage practices. 
For wheat, program participation actually decreases 
the likelihood that a farmer adopts no-till. In uddition, 
the results indicate that program participation has 
essentially no e(fcct on reduced-till adoption. 
Effect of Crop Rota lion 
For both corn and wheat, farmers who rotate crops arc 
more likely to adopt no-till than those who plant com 
and wheat continuously. And crop rotation on corn is 
also associated with increased use of conventional till. 
But planting corn in a corn-soybean rotation is not 
likely to be associated with a reduced-till system. 
These results support the notion that no-till tends to 
yield the best results when a corn-following-soybeans 
rotation is adopted and t11at reduced tillage works best 
with continuous corn. 
Iowa Ag Review 
Planting continuous wheat is likely to be associated 
with conventional tillage and a wheat-fallow rotation 
tends to encourage the use of no-till. 
Ef ect. of 1-figllly Erodible Fields 
The results in Table 2 indicate that corn and wheat 
farmers who grow crops on highly erodible fields are 
more likely to adopt reduced-ti ll and no-till than those 
farmers who do not. The effect is especially pro-
nounced for corn. A separate set of unreported results 
demonstrates that this resulr holds even for nonpanici-
pating farmers who are not subject to conservation 
compliance provisions. In other words, our research 
suggests that farmers are not looking primarily to the 
government to tell them how to farm. Rather they are 
looking at their own farming situation to determine 
the most appropriate farming practices to adopt. 
f(l rm Policy Implications 
The central issue facing Congress is the extent to 
which use of soil-saving tillage practices would be 
reduced if commodity programs were eliminated or 
made sign ificantly less auractive. As shown in Table 2, 
participating farmers in the corn program were 
significantly more likely to adopt reduced tillage 
practices between 1990 and 1994 than nonpartici-
pants. 13tH program part.icipalion haclliule, if any, 
impact. on adoption of no-tilL Furthermore, a separate 
set of results not reported here suggests that the effect 
of program participation is the same whether or not 
highly erodible fields were being cropped. Thus our 
results suggest that any reductions in soil erosion from 
conservalion compliance are due to an increase in 
adoption of reduced tillage by program participants. 
With regard to increases in adoption of no-till corn, 
these increases cannot be auributed to conservation 
compliance. Rather it appears that farmers have 
increased no-till use because of its direct benefits. 
Thus, we conclude that increased erosion on com 
lklds from elimination of conservation compliance 
would result only from decreased use of reduced-till in 
the production o( com. 
The story is different for wheaL farmers. From 1990 to 
1994, wheat farmers who participated in commodity 
programs were actually less likely to have adopted soil-
saving ti llage practices. Conservation ti llage practices 
on wheat farms arc not beneficial unless farmers rotate 
wheat with fallow. These results suggest that wheat 
farmers who adopted conservation tillage to satisfy 
conservation compliance after the 1990-94 period 
would be less likely than corn farmers to revert to 
conventional tillage if commodit)' programs were 
eliminated. 
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Our results also imply that because most wheat 
farmers do not find either no-till or reduced-till 
profitable, the cost of consenration compliance plans 
that include conservation tillage might be quite high. 
ln summary, there is some evidence that there would 
be a signihcant decline in reduced-till on corn if farm 
program benefits are reduced. There is no evidence, 
however, that adoption rates for no-till would be 
simi larly affected. For wheat, the results imply that 
conservation tillage practices are costly and not widely 
used. llowevcr, there is some evidence that program 
participation actually reduces adoption of no-till by a 
small amount in favor of conventional till. This result 
would indicate that elimination of government 
programs would increase adoption of no-till on wheat. 
And, for both corn and wheat, if program modifica-
tions include increased planting flexibility, then no-till 
adoprion should increase as farmers move away from 
continuous corn and continuous wheat. 
CARD researchers conunue to explore the factors that 
inOucnce tillage adoption. The analysis reported in this 
article is being extended to look at how geographic 
differences affect the results. Preliminary findings 
indicate that there may be significant differences in 
adoption patterns across production regions. These 
early results indicate that the costs and benefits of 
complying with conservation compliance provisions 
may vary significanLiy across production regions. 
Emerging Issues 
Income Support or Subsidized Risk 
Management? Two Agricultural 
Policy Approaches 
(Bmcc A. Babcoc/1, 5151294-5764) 
As Congress prepares to adopt a new set of agricultural 
commodity programs, farmers are debating among 
themselves about the proper role of government in 
agricu lture. Fundamental questions include: 
• Should government be in the business of supporting 
farmers' incomes? 
• Should government be restricted to supponing 
income only when times are rough , providing an 
income "safety net?" 
• Or should the U.S. government limit its involve-
ment in agriculture to facilitating private provision 
of risk management tools? 
These issues have come to the forefront because a 
group of Iowa farmers has proposed scrapping the 
current loan rates and deficiency payments in favor of 
revenue assurance, which would pay farmers only 
when revenue faJls below a predefined threshold, 
whether triggered by low yields, low prices, or a 
combination of the two. 
The premise of the lowa group is that currem govern-
ment programs are set up largely to transfer income to 
farmers and that government programs should reduce 
risk, not increase income. Opponents of revenue 
assurance claim that the current set of programs 
provides an efficient set of risk management tools. so 
why should they be replaced by a new, untested 
program? A beuer understanding of what actually 
characterizes an income support program Teladve to a 
risk management program should help clarify the 
issues surrounding thi.s debate. 
Risk Management vs. Incom e Support 
As all farmers know, farming is quite risky. Crops are 
subject to the whims of nature, and prices are subject 
to both supply shocks, such as drought and nood, as 
well as demand shocks, such as a change in trade 
policy. Most farmers hwest heavily in establishing their 
crop before the outcome of the demand and supply 
shocks are known. The risk that matters to these 
farmers is that the eventual returns from the market 
may not cover expenses. A risk management program 
is one that helps farmers cope with this risk by 
providing payments when market revenue is low. 
Examples of risk management tools include crop 
insurance that pays out when yields arc low, an option 
on a futures contract that pays off when price is low, 
and revenue insurance that pays off when market 
revenue is low. 
· The transfer of wealth ro farmers is the central objec-
tive of an income support program. That is, payments 
under a pure income s uppon policy arrive even when 
farmers are not under financial s t rcss. Probably the 
best example of an income support policy is the 
deficiency payment program as it was run in the mid-
1980s. For most progTam crops. the target price was 
set well above the market price so that payments were 
made even when market price was higher than 
average. In addition. the number of bushels on which 
deficiency payments were made was fixed at a farm's 
program yield. As a result farmers received large 
deficiency payments even in years when prices and 
yields were better than average. 
Improved timing of governmcm payments so that they 
arc received when farmers need them most, could 
greatly improve the efficiency with which commodit)' 
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